Novobiocin-induced ultrastructural changes and antagonism of DNA synthesis in Trypanosoma cruzi amastigotes growing in cell-free medium.
The antimicrobial agent novobiocin, an inhibitor of the bacterial enzyme topoisomerase II (DNA gyrase), is known to antagonize Trypanosoma cruzi amastigotes growing in cell-free medium. To determine sites of antagonism of novobiocin, the effects of drug on parasite ultrastructure and incorporation of radiolabeled precursors of DNA, RNA and protein into macromolecules were determined. The predominant ultrastructural abnormality seen after exposure to 0.40 mM novobiocin for 24 h was the presence of electron-dense clumps in the mitochondrion-kinetoplast organelle in 95 of 257 (37%) of cells, in comparison to no clumps seen in 110 drug-free cells. In addition, in the nucleus, the karyosome was less distinct than in control cells and appeared to merge with the chromatin. In the radiolabeling studies, incorporation of thymidine was inhibited in a dose-dependent fashion by novobiocin (0.16-0.80 mM) in a range of drug concentrations that also inhibited parasite growth. For 0.16 and 0.24 mM novobiocin, incorporation of thymidine was inhibited up to 65% relative to drug-free control cells while uptake of uridine and leucine was unaltered. We interpret these ultrastructure and precursor-incorporation studies as suggesting that (i) the mitochondrion-kinetoplast and possibly the nucleus are sites of novobiocin antagonism of T. cruzi amastigotes and (ii) that novobiocin appears to antagonize DNA synthesis within these organisms. Whether the drug target is topoisomerase II, however, is as yet unknown.